Abstract: Two new cucurbitacins, jinfushanencins A (1) and B (2), seven new cucurbitane glycosides, jinfushanosides EK (39), along with nine known analogues, were obtained from the tubers of Hemsleya penxianensis. Their structures were elucidated on the basis of extensive spectroscopic and chemical methods. Selected isolates were tested their anti-HIV-1 activities, and compound 5 showed weak anti-HIV-1 in C8166 cell (EC 50 = 5.9 μg/mL) with a selectivity index of 13.5.
Introduction
The genus Hemsleya (Cucurbitaceae), consisting of more than twenty species, are mainly distributed in Yunnan and Sichuan Provinces. 1 The tubers of Hemsleya plants are known as famous herbal medicine in China, used in the treatment of bacillary dysentery, bronchitis, and tuberculosis etc. 1 The Hemsleya species distributed at Jinfu Mountain was initially recorded as H. jinfushanensis, and then as H. penxianensis var. jinfushanensis by Zhang W. J. and Shen L. T., but was ascribed to H. penxianensis by Li D. Z. 2, 3 Previously, the phytochemical and bioactive studies of this plant have been reported. 4, 5 In continuation of these study, nine new cucurbitane triterpenoids and nine known analogues were obtained. Herein, we describe the isolation and structural elucidation of the new ones.
Results and Discussion
Jinfushanencin A (1) was obtained as colorless powder with the empirical molecular formula of C 30 (1H, d, J = 7.0 Hz). The 13 C NMR and DEPT spectra revealed 30 carbon signals due to eight methyls, five methylenes, seven *To whom correspondence should be addressed. E-mail: mhchiu@mail.kib.ac.cn methines, and ten quaternary carbons (including three carbonyl carbons and one olefinic carbon), which were assigned to a triterpene skeleton. Considering the fact that the tetracyclic triterpenoids isolated thus far from the genus Hemsleya are cucurbitane-type compounds, in combination with four characteristic quaternary carbons (δ C 44.4 (C-4), 49.2 (C-9), 48.5 (C-13), and 50.7 (C-14)) at high field, compound 1 was tentatively proposed to be a cucurbitacin. 6 Further, comparison of the NMR data of 1 with those of 2,3,16,20(R),25-pentahydroxy-9-methyl-19-norlanost-5-en-7,11,22-trione indicated that these two compounds were structurally almost identical with exception of the configuration of the hydroxyl group at C-3. 7 Detailed comparison of the NMR data of these two compounds disclosed that two proton signals at  13 C NMR data in combination with DEPT spectrum, a ketone carbon, two olefinic methines, two olefinic quaternary carbons, one oxygenated methine, two oxygenated methylenes, four methines, eight methylenes, four quaternary carbons, and six methyls were observed. The NMR data of 2 were very similar with those of carnosiflogenin A (10). 8 The difference was that the methyl signal for C-27 in 10 was replaced by an oxygenated methylene (δ C 58.5) in 2, in accordance with the olefinic quaternary carbon resonance at δ C 136.1 (C-25) in 10 being shifted downfield to δ C 140.9 in 2. These changes suggested that the methyl at C-27 in 10 was oxygenated to be a hydroxymethyl in 2. The HMBC correlations from δ H 4.73 (s, H-27) to δ C 65.4 (t, C-26), 140.9 (s, C-25), and 127.5 (d, C-24), were also supporting evidences for the above deduction.
Jinfushanoside E (3) had a molecular formula of C 42 H 66 O 12 determined by HRESIMS, 13 C NMR, and DEPT experiments. The molecular weight of 3 was 144 mass units more than that of delavanoside D (11). 9 The
13
C NMR and DEPT data (Tables 15) of 3 were very similar with those of 11 exception of six additional resonances observed at δ C 171.8 (s, C-1''), 46.4 (t, C-2''), 70.2 (s, C-3''), 46.8 (t, C-4''), 174.9 (s, C-5''), and 28.8 (q, C-6''). In the HMBC spectrum, correlations revealed from δ H 3.14 (H-2'') to C-1'', 3'', 4'', 6'' and from δ Comparison of NMR data of 4 (Tables 15) with those of jinfushanoside B revealed great similarity. 4 The difference was that the C-6' position of the sugar unit in 4 was ester-linked to a HMG functionality, on the basis of the HMBC correlations from δ H 5.04 (d, J = 11.3 Hz, H a -6') and δ H 4.72 (m, H b -6') to δ C 171.7 (s, C-1''), from δ H 3.11 (d, J = 14.0 Hz, H a -2'') and δ H 3.08 (d, J = 14.0 Hz, H b -2'') to δ C 171.7 (s, C-1''), 70.2 (s, C-3''), 47.0 (t, C-4''), and 28.4 (q, C-6''), and from δ H 3.17 (br. d, J = 13.8 Hz, H-4'') to δ C 46.7 (t, C-2''), 70.2 (s, C-3''), 175.6 (s, C-5''), and 28.4 (q, C-6''). After alkaline hydrolysis of 4 with 5 M NaOH solvent, jinfushanoside B was detected in reaction mixture by TLC. The rings AD and side chain of 4 were identical to those of jinfushanoside B by detailed analysis of the The difference was that an additional HMG group was esterlinked to the C-6' position of the sugar unit in 6, which was proved by the HMBC correlations from δ H 5.03 (d, J = 11.3 Hz, H a -6') and δ H 4.72 (m, H b -6') to δ C 171.7 (s, C-1'') and from δ H 3.14 (2H, m, H-2'') to δ C 70.2 (s, C-3''), 46.8 (t, C-4''), and 28.3 (q, C-6''). After alkaline hydrolysis of 6 with 5 M NaOH solvent, 5 was detected in reaction mixture by TLC. The rings A-D and side chain of 6 were identical to those of 5 8 which implied an additional HMG group in 7. Comparison of the 13 C NMR spectrum of 7 with that of the known compound, an additional HMG signals at δ C 171.6 (s), 47.3 (t), 70.6 (s), 47.4 (t), 174.8 (s), and 28.3 (q), and the signal of C-6' being shifted downfield to δ C 64.6 (t) in 7, were observed, which indicated that the HMG functionality was ester-linked at C-6' in 7. This proposal was proved by the observed HMBC correlation from δ H 4.98 (m, H a -6') and 4.69 (m, H b -6') to δ C 171.6 (s, C-1''). After alkaline hydrolysis of 7 with 5 M NaOH solvent, carnosifloside III (12) was detected in reaction mixture by TLC.
Jinfushanoside J (8) 4 which implied an additional hexose unit in 8. In the HMQC-TOCSY spectrum, the anomeric proton at δ H COSY spectra of 9. Compound 9 was also the first occurrence of 8 carnosifloside VI (16), 8 hexanorcucurbitacin F (17), 12 and scandenogenin A (18) 10 by comparison with literature data. Among the known compounds, 13, 15, and 18 were firstly isolated as natural products, which had been obtained by acid hydrolysis of carnosifloside IV, 8 carnosifloside VI, 8 and scandenoside R1, 11 respectively.
Compounds 2, 3, 5, 7, 8, 9, 13, and 15, were tested for in vitro inhibitory effects against HIV replication in C8166 cells. All the compounds were no or weak active (Table 6 ).
Experimental Section
General Experimental Procedures. Melting points were obtained on an XRC-1 apparatus and are uncorrected. Optical rotations were carried out on a Perkin-Elmer model 241 polarimeter. UV spectrum was measured in a UV 210A spectrometer. IR spectra were measured in a Bio-Rad FTS-135 spectrometer with KBr pellets. MS were recorded on a Finnigan MAT 90 instrument. 1D and 2D NMR spectra were measured on a Bruker DRX-500 instrument with TMS as internal standard. Column chromatography was performed either on silica gel (200300 mesh; Qingdao Marine Chemical 5 g ) by subjected to column chromatography over silica gel (CHCl 3 -MeOH, from 6:1 to 9:1) and RP-18 (aqueous MeOH, from 55% to 60%), then Sephadex LH-20 (MeOH). Fr. 5 (131 g) was rechromatographed on silica gel developing with a gradient system of CHCl 3 -MeOH-H 2 O (8:1:0.1, 8:2:02, 7:3:1, 7:3:0.5) to yield Fr. 5.1Fr. 5.5. Fr.5.3 (9 g) was further rechromatographed over RP 18 silica gel developing with aqueous MeOH (40%  50%) to afford compounds 9 (39 mg), 12 (451 mg), and 16 (320 mg). Compounds 7 (150 mg) and 8 (164 mg) were isolated from Fr.5.4 (4 g) by subjected to column chromatography over RP-18 silica gel, eluting with a gradient aqueous MeOH system from 40% to 45%. HCl-CH 3 OH, 1:1, v/v) was placed in water bath at 90 C for 6 hrs. After the hydrolysis was finished, the water-soluble part was evaporated to dryness. The dry sugar residue and authentic sample of D-(+)-glucose (Sigma Company, G5250) were respectively diluted in 1 ml pyridine without water and treated with 0.4 mL hexamethyl disilazane and 0.2 mL trimethylchlorosilane (TMCS, Fluka) at 0 C. After that, the upper layer of the reaction mixture was analyzed by GC. (GC condition: AC-5 capillary column (30 m  Ø0.25 mm); column temperature: 180-260 C; column head pressure: 12 Pa; carrier gas: N 2 ). GC of all samples showed same retention time, R t (m): 11.521. Hydrolysis of 3, 4, 6, and 7: A solution of the triterpene glycoside (each 0.5 mg dissolved in 1 ml MeOH) was added 0.5 % aq. NaOH (20 mL). After 2 h shaking at room temperature, the reaction mixture was acidified to PH 5 (5 M HCl) and was concentrated to dry. The resulting residue was dissolved in MeOH, and then was checked by using TLC. As a result, delavanoside D (11), jinfushanoside B, jinfushanoside G (5), and carnosifloside III (12) , were detected in the reaction mixture of 3, 4, 6, and 7, by TLC, respectively.
Partial Alkaline
Anti-HIV-1 and Cytotoxicity Assay. The anti-HIV-1 activity was evaluated by the inhibition assay for the cytopathic effects of HIV-1 (EC 50 ), and cytotoxicity assay against C8166 cells (IC 50 ) was assessed using the MTT method as described in the literature. 13 
